D,L-Threo-1-phenyl-2-decanoylamino-3-morpholino-1-propanol (DL-PDMP) increases endoplasmic reticulum stress, autophagy and apoptosis accompanying ceramide accumulation via ceramide synthase 5 protein expression in A549 cells.
In A549 cells, the addition of D,L-threo-1-phenyl-2-decanoylamino-3-morpholino-1-propanol (DL-PDMP) led to marked autophagy with massive microtubule-associated protein 1 light chain 3B (LC3B)-II protein expression as an indication of autophagy and a steep decrease of p62 protein as a co-indication of autophagy. The addition of DL-PDMP caused massive autophagy with an increase of CAAT/enhancer binding protein homologous protein (CHOP) expression as the marker of endoplasmic reticulum (ER) stress, lactate dehydrogenase (LDH) release without caspase 3 activation and many autophagic vacuoles/devoid of a cell membrane on morphology. On the other hand, the addition of DL-PDMP caused an increase in cellular or subcellular ceramides (Cers), especially palmitoyl-Cer, based on de novo synthesis of Cer, and led to caspase-independent apoptosis. Marked increases of Cer levels in the nuclear envelope were observed 17 h after the addition. The elevations of Cer synthase activity and longevity-assurance homologue (LASS)5 protein expression were observed in subcellular fractions from 30 min until 2 h after the addition. However, the elevations of Cer synthase activity were independent of reactive oxygen species generation or cytochrome P450 4F2 activity. Since an increase in LASS5 protein expression in subcellular fraction occur in preference to the variation of LC3B-II protein expression via CHOP expression after the addition and Cer accumulation induced by the addition contributes to ER stress, it is thought that an elevation of Cer synthase activity via LASS5 protein expression associate to autophagy via CHOP expression (ER stress) with the addition.